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REMARKS 



The above-amendments to the specification and claims have been made to add 
headings and to put the claims into proper U.S. format. 

In particular, the specification has been substituted with a substitute specification, 
excluding the claims. According to 37 C.F.R. §1.125, (1) no new matter has been added 
to the substitute specification; and (2) a marked up version of the substitute specification 
showing all changes to the specification is enclosed. In addition, the claims have been 
amended to correct minor informalities, and have not been changed in scope. 

Early and favorable action on the merits is earnestly solicited. 



Respectfully submitted, 



Burns, Doane, Swecker & Mathis, L.L.P. 



By: 




Elaine P. Spector 
Registration No. 40,116 



P.O. Box 1404 

Alexandria, Virginia 22313-1404 
(703) 836-6620 



Date: July 2, 2002 
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Attachment to Preliminary Amendment dated July 2, 2002 



Marked-up Claims 1-4 



1. (Amended) A rotor [Rotor] for an electrical rotating machine, [for example, a 
turbo generator,] comprising: 

[with] a rotor winding [(7)] having a plurality of [several] sectors positioned next to 
each other in a circumferential direction, in each of which sectors [several] a plurality of 
conductor bars [(4)] extending parallel to [the] a longitudinal rotor axis [(3)] are stacked on 
top of each other in a radial direction, whereby each of the sectors is provided with an 
axial ventilation channel [(5)] and [several] a plurality of radial ventilation openings [(6)] 
communicating with said axial ventilation channel, whereby the ventilation channel [(5)] is 
positioned in relation to the conductor bars [(4)] radially inside and extends parallel to the 
longitudinal rotor axis [(3)], and whereby the ventilation openings [(6)] are spaced apart 
from each other in axial direction and extend through the conductor bars [(4)] in radial 
direction, characterized in that all ventilation openings [(6)] in the conductor bars [(4)] are 
formed by circular holes having the same diameter, said circular holes being positioned on 
the stacked conductor bars [(4)] in all sectors provided with air holes so as to be radially 
aligned with each other. 

1 2. (Amended) The rotor [Rotor] as claimed in Claim 1, [characterized in that] 

2 wherein the ventilation openings [(6)] are positioned so that the axial spaces between 

3 adjoining ventilation openings [(6)] along the rotor [(1)] increase from axially outside to 

4 axially inside. 
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Attachment to Preliminary Amendment dated July 2. 2002 
Marked-up Claims 1-4 

1 3. (Amended) A method [Method] for producing a rotor (1) as claimed in Claim 1 

2 [or 2] , [characterized in that] wherein , for the formation of the ventilation openings [(6)] , 

3 circular holes positioned so that the holes are radially aligned when the conductor bars [(4)] 

4 are stacked on each other and in this way form the ventilation openings [(6)] are made into 

5 the corresponding conductor bars [(4)] . 

1 4. (Amended) A device [Device] for performing the method as claimed in Claim 

2 3, [characterized in that] wherein a holding device is provided that fixes the conductor bar 

3 [(4)] to be processed, and that a drilling device is provided that automatically produces 

4 holes at the sites intended for the ventilation openings [(6)] . 






Rotor for an [Electrically] Electrical Rotating Machine 
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[Field of Technology] FIELD OF THE INVENTION 

[0001] The invention relates to a rotor for an electrical rotating machine, for example a 
turbo generator^ and having the characteristics of the preamble of Claim 1]. The invention 
also relates to a method for producing such a rotor and a device for performing this 
method, as well as the use of such a device for performing the method. 

[State of the Art] BACKGROUND OF THE INVENTION 

[0002] JP-A 0 900 95 42 (abstract) discloses such a rotor provided with a rotor winding 
that is equipped with several sectors positioned next to each other in circumferential 
direction, in each of which sectors several conductor bars are stacked on top of each other 
in radial direction. Each of these sectors hereby has an axial ventilation channel and several 
radial ventilation openings communicating with the axial ventilation channel. In relation to 
the conductor bars, this ventilation channel is positioned on the rotor radially inside and 
extends parallel to the longitudinal rotor axis. The ventilation openings are spaced apart 
from each other in axial direction and extend radially through the conductor bars. The 
ventilation openings are hereby constructed as slits or long holes and extend in axial 
direction. 

[0003] Together with the ventilation openings connected to it, such a ventilation channel 
is used to realize a cooling of the rotor or rotor winding, in which the cooling air, supplied 
axially outside into the ventilation channel, flows through the ventilation channel and 
ventilation opening. In order to improve the cooling effect, it is suggested in the case of the 
known rotor to make the axial length of the slits or long holes that form the ventilation 
openings larger within the axially inner section of the rotor than in the axially outer 
sections. 

[0004] A rotor of the initially mentioned type is also known from JP-A 0 831 75 80 
(abstract). In the rotor disclosed there, the air holes are also formed by slits or long holes 
extending in axial direction. In order to improve the cooling of the rotor or rotor winding 
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for this rotor, a first alternative suggests selecting the axial length of the slots or long holes 
in an axially inner section of the rotor smaller than in the axially outer sections. As a 
second alternative, it is suggested that the axial length of the slits or long holes is kept 
constant, and instead the axial spaces between adjoining slits or long holes in an axially 
inner section of the rotor is made larger than in the axially outer sections. 
[0005] The production of the known rotors is very expensive, since the production of 
the long holes or slits in the individual conductor bars requires high expenditures in terms 
of equipment and time. In addition, the need for a further improvement of the cooling 
effect for the rotor or rotor winding remains even for the known rotors. 

[Description of the Invention] SUMMARY OF THE INVENTION 
[0006] The present invention deals with the objective of disclosing possibilities for a 
rotor of the initially mentioned type that would permit a relatively economical production 
of the rotor. In addition, the cooling of the rotor or rotor winding should be improved. 
[0007] [According to the invention, this objective is realized with a rotor with the 
characteristics of Claim 1.] 

[0008] The invention is based on the general thought of constructing the radially 
extending ventilation openings in the conductor bars by means of circular holes. This 
measure on the one hand ensures that the rotor can be produced economically since circular 
holes can be manufactured especially easily and especially quickly into the conductor bars . 
The manufacturing of such holes also is suited particularly well for an automatically 
occurring manufacturing process. On the other hand, the application of circular holes in 
place of slits or long holes permits an improvement of the cooling effect for the rotor or 
rotor winding, since several circular holes positioned axially next to each other may have a 
larger area than a corresponding long hole. As a result, it is possible to achieve a better 
heat exchange between the cooling air and the conductors to be cooled with several holes 
positioned along an axial section with a length X than with a long hole having the axial 
length X. 
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[0009] An especially simple production of the ventilation openings is achieved if all 
holes in all ventilation openings in all sectors provided with ventilation openings have the 
same diameter. This uniformity therefore makes it principally possible to produce all holes 
with only a single tool. 

[0010] The cooling effect for the rotor or rotor winding can be increased in a special 
embodiment in that the ventilation openings are positioned so that the axial sections of 
adjoining ventilation openings increase from axially outside to axially inside. This 
embodiment hereby uses the understanding that an aerodynamic deflection resistance must 
be overcome in order to radially deflect the flow flowing axially inside the ventilation 
channel into the ventilation openings where the flow flows radially. This defection 
resistance is hereby greater on the axial outside than on the axial inside, since the axial 
cooling air flow in the ventilation openings positioned axially further outside has a 
relatively high flow velocity. In the ventilation openings positioned axially further inside, 
the flow velocity of the cooling airflow is reduced as a result of previous off-flows, so that 
the deflection resistance is smaller there. 

[0011] [The objective underlying the invention also is realized with a method having the 
characteristics of Claim 3.] In comparison to a traditional method in which long holes or 
slits must be cut, the method according to the invention can be performed substantially 
quicker, since only circular holes must be manufactured into the conductor bars. Since the 
method according to the invention is performed more quickly than a traditional one, the 
production costs for the conductor bars and therefore for the rotor can be reduced. 
[0012] [The objective underlying the invention also is realized with a device having the 
characteristics of Claim 4.] It is hereby suggested that the circular holes are made 
automatically at the sites intended for the ventilation openings by means of a corresponding 
drilling device. Since the device according to the invention works with a drilling device 
that according to the invention produces circular holes, it is able to work more quickly than 
a device for producing slit-shaped openings that works, for example, with a cutting device 
or with a combined drilling and cutting device. Accordingly, the device according to the 
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invention permits a reduction of the manufacturing costs for the conductor bars and 
therefore for the rotor. 

[0013] [Finally, the objective underlying the invention is also realized in that a device 

according to Claim 4 is used to perform a method according to Claim 3.] The suggested 

use also ensures shorter production times for the conductor bars, and therefore reduced 

production costs for the conductor bars and consequently for the rotor. 

[0014] [Other important characteristics and advantages of the invention are found in the 

secondary claims, the drawing, and related descriptions of the figures in reference to the 

drawing.] 

[Brief Description of Drawing] BRIEF DESCRIPTION OF THE DRAWING 
[0015] The drawing shows a preferred embodiment of the invention, which is described 
in more detail in the following description. The only figure shows an axial section through 
a half of a rotor according to the invention. 

[Ways of Executing the Invention] DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0016] According to the figure, a rotor 1 is provided with a central rotor body or rotor 
wheel 2 that rotates about its longitudinal axis 3 when the rotor 1 is installed in a 
corresponding electrical rotating machine forming, for example, a turbo generator. 
[0017] The rotor 1 has a rotor winding 7 at its rotor body 2. The rotor 1 or its rotor 
winding 7 is divided along its circumference into several sectors positioned next to each 
other in circumferential direction. The longitudinal section shown in the figure passes 
through one of these sectors. In each of these sectors, several conductor bars 4 are stacked 
on top of each other in radial direction. These conductor bars 4, which, for example, may 
be formed by copper bars, extend parallel to the longitudinal rotor axis 3 and are 
electrically insulated relative to each other in the usual manner. 
[0018] In each sector, the rotor 1 has a ventilation channel 5 that extends in axial 
direction of the rotor wheel 2. This ventilation channel 5 is positioned in relation to the 
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conductor bars 4 radially inside on the rotor wheel 2. Several radial ventilation openings 6 
that extend in radial direction through the conductor bars 4 communicate with this 
ventilation channel 5. When operating the rotor 1 in an electrical rotating machine, these 
air holes 6 cool the conductor bars 4 and therefore the rotor winding 7 and ultimately the 
rotor 1. For this purpose, the ventilation channel 5 is supplied at both axial ends with 
cooling air that is then distributed over the individual ventilation openings 6, flows through 
the conductor bars 4, and then exits from the rotor winding 7. 

[0019] According to the invention, all ventilation openings 6 are formed by circular 
holes constructed in the individual conductor bars 4. In the assembled rotor 1, the selected 
positioning of these holes along the conductor bars 4 the ventilation openings 6 may be 
formed by the fact that the holes of the stacked conductor bars 4 are positioned so as to 
extend in alignment radially towards each other. 

[0020] In the preferred embodiment shown in the figure, the axial spaces between 
adjoining ventilation openings 6 decrease axially towards the outside starting from a rotor 
center 8, in the immediate proximity of which the first two ventilation openings are 
positioned. In this way, a relatively homogeneous distribution of the cooling airflow along 
the axial length of the rotor 1 results. This results in an improvement of the cooling effect 
of the rotor 1 or of the rotor winding 7. This measure makes it possible to substantially 
increase the useful life as well as the electrically generated power of the rotor 1 . 
[0021] The figure also shows one each inductor cap 9 at the axial ends of the rotor body 
2. It is clear that the rotor 1 may be provided radially outside in the usual way with a 
wedge used to fix the conductor bars 4 on the rotor body 2. In corresponding manner, a 
suitable insulation also may be provided radially between this wedge. 
[0022] In order to cool the rotor 1 or to cool the rotor winding 7, all sectors of the rotor 
1 or rotor winding 7 are provided with such a cooling channel 5 or such cooling openings 
6. 

[0023] The production of the rotor 1 is simplified in a special way if all holes to be 
provided in the conductor bars 4 in order to form the ventilation openings 6 have the same 
diameter. 
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[0024] [List of Reference Numerals 

1 Rotor 

2 Rotor body /wheel 

3 Longitudinal axis/axis of rotation 

4 Conductor bar 

5 Ventilation channel 

6 Ventilation opening 

7 Rotor winding 

8 Center of the rotor 

9 Inductor cap] 
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Abstract 

The invention relates to a rotor (1) for an electrical rotating machine, e.g., a turbo 
generator. The rotor (1) has a rotor winding (7) that is provided with several sectors 
positioned next to each other in circumferential direction. In each sector, several conductor 
5 bars (4) are stacked on top of each other in radial direction. The conductor bars (4) extend 
parallel to the longitudinal rotor axis (3). Each of the sectors has an axial ventilation 
channel (5) and several radial ventilation openings (6) communicating with said ventilation 
channel. In relation to the conductor bars (4), the ventilation channel (5) is positioned 
radially inside and extends parallel to the longitudinal rotor axis (3). The ventilation 
10 openings (6) are spaced apart from each other in axial direction and extend radially through 
the conductor bars (4). 

In order to improve the production of the rotor (1), the ventilation openings (6) in the 
conductor bars (4) are formed by circular holes that, in the case of the stacked conductor 
bars (4) of a sector, are positioned so as to be radially aligned with each other. 



